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Abstract

Objective: To assess whether tobacco policy, program, and communication evidence-based 

practice implementation is associated with employee tobacco outcomes (current smoking; quit 

attempt; smokeless tobacco (SLT) use; and perceived worksite support for cessation) at small low-

wage worksites.

Methods: We analyzed data from a randomized controlled trial testing an intervention to increase 

implementation of evidence-based health promotion practices. We used generalized estimating 

equations to examine relationships between practice implementation and tobacco outcomes.

Results: Communication practice implementation was associated with better perceived worksite 

support for cessation (p=0.027). Policy and program implementation were associated with 

increased odds of being a current SLT user; these findings should be interpreted with caution given 

small sample sizes.

Conclusions: Tobacco communication evidence-based practice implementation was associated 

with favorable perceptions of worksite support for cessation; more may be needed to change 

tobacco use behavior.
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INTRODUCTION

Smoking increases the risk for developing several chronic diseases, including cancer, heart 

disease, and diabetes.1 Currently the leading cause of preventable death,2 active cigarette 

smoking caused almost 450,000 deaths in the U.S. in 2014, resulting in approximately 6.4 

million years of life lost.3 To reduce tobacco use, the Guide to Community Preventive 
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Services recommends implementation of quitline programs, reducing out-of-pocket costs for 

cessation treatment, and smoke-free policies.4

Worksites have implemented these practices, with previous studies showing increases in 

cessation, quit attempts, and perceived support for quitting.5–7 Small and low-wage 

worksites are understudied in this context, despite facing several barriers to health 

promotion.8 Small worksites also tend to report paying low wages to a large proportion of 

their workers.9 Workers earning lower wages not only have higher smoking rates,1 but also 

smoke with greater intensity and are less likely to quit smoking.1011 Further, while the 

current national smoking rate is 16%,12 employees working for low-wage industries such as 

retail trade and accommodation and food services have higher smoking prevalence (22% and 

29%, respectively).13

With noted exceptions,14 most studies conducted at small and low-wage worksites have 

focused on cigarette smoking; an examination of smokeless tobacco (SLT) use within these 

settings warrants further attention. SLT is a form of tobacco that is chewed instead of 

smoked and includes chewing tobacco, snuff, and Snus. SLT use contributes to the 

development of chronic diseases such as oral, esophageal, and pancreatic cancers.15 While 

the prevalence of SLT use among U.S. adults (3%) is lower than smoking, in contrast to the 

declines seen in smoking, SLT use has remained stable over time.16 There is evidence that 

smoke-free policies reduce SLT use,1718 although some studies have found these reductions 

to be non-significant.19 Worksite tobacco-free policies may support stronger reductions in 

SLT use,16 but additional research is needed to confirm this relationship.

The purpose of this study was to assess how tobacco evidence-based practice 

implementation is associated with tobacco outcomes among employees at small low-wage 

worksites. We examined three practice types: policy, program, and communication. Tobacco 

policies are rules that prohibit tobacco use and protect workers from its harmful effects. 

Tobacco programs are interventions designed to increase tobacco cessation among current 

users. Communication focuses on the promotion of tobacco cessation-related information, 

resources, and programs. Knowing how these practices influence tobacco behavior and 

perceptions can provide direction for efforts that seek to reduce tobacco-related disparities at 

the worksite. We proposed the following hypotheses:

H1: Higher tobacco policy evidence-based practice implementation will be associated with: (a) lower odds of being a 
current smoker; (b) lower odds of being a current SLT user; (c) higher odds of attempting to quit smoking; and 
(d) higher odds of agreeing that their worksite supports their cessation.

H2: Higher tobacco program evidence-based practice implementation will be associated with (a), (b), (c), and (d).

H3: Higher tobacco communication evidence-based practice implementation will be associated with (a), (b), (c), and 
(d).

METHODS

This study uses baseline and follow-up data from a three-arm randomized controlled trial 

(RCT) testing an intervention to increase implementation of evidence-based health 

promotion practices at small low-wage worksites.20 The RCT was conducted in King 
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County, Washington. Worksites included in the trial employed between 20 and 200 

employees and were classified as one of six industries with mean annual wages less than 

$40,000 in 2010: accommodation and food services; arts, entertainment, and recreation; 

educational services; health care and social assistance; other services except public 

administration; and retail trade. (Note: Three exceptions were made for companies close to 

the 20–200 employee inclusion criteria; these companies employed between 206–235 

employees). Worksites were recruited from a purchased list of companies and through an 

existing partnership network. The University of Washington Institutional Review Board 

approved all study protocols.

Briefly, the two intervention groups (HealthLinks and HealthLinks+) were assessed on their 

current implementation of evidence-based practices at baseline. Worksites then received a 

tailored report with recommendations for practice improvement, a toolkit to help them 

through the implementation process, and support from a workplace health interventionist. 

The HealthLinks+ group also received recommendations and support for forming a worksite 

wellness committee. The delayed control group was eligible to receive the intervention after 

providing two-year follow-up data. For a more detailed description of the trial and study 

methods, refer to Hannon et al.20

Data Collection and Measures

Trial data were collected between 2014 and 2017 from employers and employees at 

baseline, 15 months, and 24 months. In the trial, the period from baseline to 15 months 

represented the ‘active’ intervention phase, while the period between 15 months to 24 

months represented the ‘maintenance’ phase of the intervention. For the current study, the 

independent variables are worksite implementation of tobacco policy, program, and 

communication evidence-based practices. The dependent variables are smoking status, quit 

attempt, SLT use, and perceived worksite support for cessation. We describe these and other 

measures relevant to the study below.

Employer Survey—We administered the employer surveys either in-person or by 

telephone; the respondent was a primary contact from each worksite. At 15 month and 24 

month data collection, we offered a $20 incentive to respondents who completed the survey. 

To assess worksite implementation of tobacco evidence-based practices, employers 

responded to 16 questions about the three practice types: policy (five items), program (five 

items), and communication (six items). For policy, employers provided information about 

their current tobacco policy and enforcement rules. An example policy item: “Does [your 

company] have any written policy restricting employee tobacco use?”

For program, employers indicated whether their company provided a cessation program, and 

if so, were asked additional questions to elicit details about the program. An example 

program item: “Does [your company] provide an employee telephone tobacco cessation 

counseling program, or quitline? This does not include state-sponsored or other free quitline 

programs.” For communication, we asked employers about two practices: promotion of 

quitline and promotion of other tobacco cessation resources. An example communication 

item: “About how many times per year do you promote the quitline?”
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We combined items using a weighted algorithm to create scores for each practice type. 

Scores ranged from 0–1, with higher scores indicating greater evidence-based practice 

implementation. We calculated scores for quitline and other tobacco cessation 

communication practices separately, and then averaged the two together to create a 

combined communication score. For descriptive purposes and to adjust for characteristics 

associated with employee tobacco outcomes, we also examined the following variables: 

annual turnover rate, company size (a continuous measure dichotomized into <50 employees 

vs. 50+ employees), percentage of full-time employees, trial arm (HealthLinks; HealthLinks

+; delayed control), and whether the worksite offered health insurance (yes; no). We also 

included a variable for company industry, which was collapsed and recoded due to small cell 

sizes (health care & social assistance/education services; other).

Employee Survey—We offered the survey to all employees at each worksite who were 

eligible and interested in completing the survey. To be eligible, employees had to be able to 

read at least one of the four survey languages and 21 years of age or older. We worked with 

employers to identify the best date and time to administer the survey at the worksite. 

Research staff provided employees with survey packets containing a pencil-and-paper 

version of the survey, which they completed on their own. We did not collect personal 

identifiers (the survey was completely anonymous), thus were unable to determine if there 

were employees who completed surveys over all three time points. Due to high turnover and 

the fact that not all employees at each worksite elected to complete the survey, we believe 

only a small proportion of individuals completed surveys at each time point. We offered a $5 

incentive to employees who completed the survey.

To assess smoking status, employees indicated whether they had smoked at least 100 

cigarettes in their lifetime and whether they currently smoked cigarettes every day, some 

days, or not at all. Based on responses to these questions, we classified employees as being a 

smoker or non-smoker. To assess attempts to quit smoking, employees indicated whether 

they had stopped smoking for one day or longer during the past six months because they 

were trying to quit (yes; no). For SLT use, employees indicated whether they currently used 

chewing tobacco, snuff, or Snus. If they reported use of these products every day or some 

days, we classified the employee as being a SLT user.

To measure perceptions of worksite support for cessation, we asked employees to indicate 

the extent to which they felt their worksite supported them in trying to quit tobacco. 

Response options for this item ranged from strongly disagree (1) to strongly agree (5). Due 

to small cell sizes, this variable was dichotomized (strongly agree or agree; neutral, disagree, 

or strongly disagree). We included the following variables for descriptive purposes and as 

covariates in analysis: age (in years), gender (male; female), education (high school graduate 

or less; some college or more), ethnicity (Hispanic or Latino; non-Hispanic or Latino), race 

(white; black or African American; Asian; multiracial; other), and annual household income 

(less than $25,000; $25,000-$49,999; $50,000-$74,000; $75,000 or more).
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Data Analysis

We conducted data analysis in Stata 15.1.21 We ran baseline descriptive statistics on all 

study variables. We calculated frequencies and percentages for categorical variables, and 

means and standard deviations for continuous variables. To account for correlations within 

worksites, we used generalized estimating equations (GEE) with an exchangeable 

correlation structure. (Note: The GEE models for the quit attempt tobacco outcome failed to 

converge when we specified an exchangeable correlation structure. For these models, we 

used an independent correlation structure. In all cases, we produced robust standard errors to 

ensure proper inference). We restricted the analysis for quit attempt to current smokers and 

the worksite support for cessation analysis to tobacco users (current smokers and SLT users). 

We adjusted all multivariable models for variables hypothesized or known to be associated 

with tobacco use: trial arm, company size, company industry, age, gender, education, 

ethnicity, race, and annual household income. Given low variability in health insurance (61 

out of the 63 worksites included in this study offered insurance), this variable was excluded 

from multivariable analysis. While 78 worksites enrolled in the RCT, we limited our analysis 

to the 63 worksites with complete data for both employers and employees at all three time 

points.

RESULTS

Table 1 describes the baseline characteristics for worksites and employees. More than half of 

the worksites were in healthcare & social assistance/educational services industries, and 

almost all worksites offered health insurance. Most employees were female, non-Hispanic or 

Latino, white, and had at least some college education. The mean age of employees was 40 

years, and about a third of employees reported an annual household income of $75,000 or 

more. The median household income was $50,000-$74,000 (data not shown), which is lower 

than King County’s median household income of $78,800 in 2016.

Table 2 describes the change in worksite tobacco evidence-based practice implementation 

across the three time points (baseline, 15 months, and 24 months). From baseline to 15 

months, mean implementation scores increased for all three practices (policy, program, and 

communication). Program evidence-based practice implementation showed the largest 

increase, from 0.39 (SD=0.45) to 0.61 (SD=0.46), a 0.22 absolute difference. We also 

observed increases, from 15 months to 24 months, in implementation of evidence-based 

policies and programs, although these increases were smaller than we observed from 

baseline to 15 months. Communication evidence-based practice implementation decreased 

slightly during this time, from 0.13 to 0.11. Change in implementation over time was 

significant for all practices (p<0.001). Tobacco policy and program scores increased from 

baseline in all three arms, while tobacco communication scores only increased in the two 

intervention arms (data not shown).

Table 3 describes the change in employee tobacco outcomes across the three time points. At 

baseline, approximately 12% (n=315) of employees were current smokers, and about half of 

these smokers had attempted to quit smoking within the past six months. The percentage of 

SLT users was smaller, around 2% (n=47). Only a third of current tobacco users (n=97) 
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strongly agreed or agreed that their worksite supported them in trying to quit using tobacco. 

For all four outcomes, there were no significant changes over time.

Table 4 describes the results from the multivariable GEE analyses. In support of H3(d), 

greater tobacco communication evidence-based practice implementation was associated with 

an increased odds of strongly agreeing or agreeing that their worksite provides support for 

cessation (OR=3.15; 95% CI: 1.14, 8.71; p=0.027). Communication evidence-based practice 

implementation was not significantly associated with smoking status, SLT use, or quit 

attempts, therefore H3(a), H3(b), and H3(c) were not supported.

Tobacco policy evidence-based practice implementation was not significantly associated 

with smoking status, quit attempt, or perceived worksite support for cessation, therefore we 

did not find support for H1(a), H1(c), and H1(d). Counter to H1(b), an increase in policy 

implementation was associated with an increased odds of being a current SLT user 

(OR=3.19; 95% CI: 1.12, 9.13, p=0.031). Similarly, and counter to H2(b), an increase in 

program implementation was associated with a nearly two-fold increase in the odds of being 

a current SLT user (OR=1.84; 95% CI: 1.10, 3.07; p=0.019). Program evidence-based 

practice implementation was not significantly associated with any other tobacco outcome, 

therefore we did not find support for H2.

DISCUSSION

Greater tobacco communication implementation was associated with better perceived 

worksite support for cessation. However, in contrast to previous studies,23–25 

communication practice implementation was not associated with tobacco-related behavior. 

While implementation significantly increased from baseline to 15 months, communication 

scores remained fairly low across all three time points. Stronger implementation of these 

practices may therefore be needed to change behavior. More frequent promotion of tobacco 

cessation resources and use of multiple promotional methods (e.g., posters, newsletters, 

websites) are two examples of increased implementation.

Policy and program evidence-based practice implementation were associated with increased 

odds of being an SLT user, contrary to our hypotheses and previous studies.17–1926 It is 

possible that employees switched from cigarettes to SLT following greater practice 

implementation, although most studies have not found evidence to suggest that this switch in 

tobacco use behavior widely occurs.17–192728 A more probable explanation is that our 

findings are due to random variability. The sample size for current SLT users across the three 

time points was small (range: 47 to 59), and only three worksites had five or more SLT users 

at any given time. Since the data are cross-sectional and not linked across time, changes in 

the workforce composition could have also contributed to our findings. Future research 

efforts should seek to examine these relationships longitudinally and among a larger sample 

of SLT users.

Despite the fact that tobacco program evidence-based practices were not promoted in the 

RCT intervention, implementation of this practice increased significantly over time across 

both intervention and control groups. One possible reason for this increase is the enactment 
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of new Affordable Care Act (ACA) requirements, which coincided with the timing of data 

collection for the trial. Specifically, employers with 50 or more full-time employees were 

required to begin offering health insurance coverage that includes evidence-based preventive 

services such as tobacco cessation treatment.2930 The largest increase in implementation 

occurred between baseline and 15 months, when employer requirements for several 

worksites went into effect. At 15 months, all employers who offered a tobacco program 

indicated that their program was provided by an insurer. These points provide evidence in 

favor of the ACA driving increases in tobacco program evidence-based practice 

implementation.

However, program implementation was not significantly associated with positive changes in 

any of the tobacco outcomes we observed. Given the low communication implementation 

scores observed across all three time points, it is possible that some employees lacked 

knowledge and awareness of program changes. As noted by McAfee et al., “The Affordable 

Care Act has the potential to dramatically increase coverage of evidence-based cessation 

treatments and make these treatments available to millions of Americans. However, the 

potential benefits of this Act will only be realized if both smokers and physicians are aware 

of the opportunities it affords.”31 Employers must therefore promote awareness of cessation 

programs to ensure employees know what opportunities are available to them to help them 

quit.

There are several limitations to this study. Of the six industries eligible to participate in the 

trial, some were over-represented and others were under-represented, which could reduce 

generalizability of our findings. As mentioned earlier, we did not link employee data across 

the three time points, which limited our ability to assess change in behavior over time within 

individuals. We did not collect data on electronic cigarette (e-cigarette) use, a behavior that 

has attracted greater attention in recent years due to its potential for harm.32 This study also 

has several strengths, among which include a strong research design, large sample size, and 

use of data from multiple time points that enabled us to assess trends in worksite tobacco 

control practices over time.

CONCLUSIONS

This study highlights the potential benefit of increasing tobacco communication evidence-

based practice implementation to increase perceptions of cessation support. Communication 

practices include promoting evidence-based interventions (e.g., quitline) and should be 

considered a complement to other tobacco control initiatives to improve employee health. 

This study also highlights the potential impact that federal laws such as the ACA may have 

made on tobacco program availability at small low-wage worksites. However, additional 

efforts may be needed to change employee tobacco use behavior, including stronger 

implementation of evidence-based practices and increased awareness of practice changes 

among employees.

Future research should explore the relationship between tobacco-free practice 

implementation and SLT use among a larger sample of users. Qualitative research could 

provide a better understanding of how SLT use may change with increased practice 
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implementation. Studies that assess the impact of the ACA on tobacco control at small low-

wage worksites would provide clearer information on employee awareness and use of these 

programs, and could help to inform intervention efforts in tobacco control. The current study 

expands our knowledge of how tobacco evidence-based practice implementation can 

influence employee tobacco outcomes, and contributes to our understanding of how to 

reduce tobacco use within small low-wage worksites to improve employee health.

Acknowledgements:

We would like to thank the employers and employees who participated in this study. We would also like to thank 
Sara Teague, Daron Ryan, Riki Mafune, and Claire Allen for serving as interventionists in the RCT.

Funding: This work was supported by the National Cancer Institute (grant number 5R01CA160217). This work 
was also supported by the Centers for Disease Control and Prevention’s Prevention Research Center Program 
(Cooperative Agreement Number U48DP005013). Its contents are solely the responsibility of the authors and do 
not necessarily represent the official views of the Centers for Disease Control and Prevention or the Department of 
Health and Human Services.

References

1. U.S. Department of Health and Human Services. The health consequences of smoking—50 years of 
progress: A report of the Surgeon General, Atlanta, GA: U.S. Department of Health and Human 
Services, Centers for Disease Control and Prevention, National Center for Chronic Disease 
Prevention and Health Promotion, Office on Smoking and Health; 2014.

2. Centers for Disease Control and Prevention. Smoking & tobacco use: Fast facts. 2018 Available at: 
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/fast_facts/index.htm. Accessed March 13, 
2019.

3. Ma J, Siegel RL, Jacobs EJ, Jemal A. Smoking-attributable mortality by state in 2014, U.S. Am J 
Prev Med 2018;54:661–670. [PubMed: 29551325] 

4. Community Preventive Services Task Force. Reducing tobacco use 2018 Available at: https://
www.thecommunityguide.org/topic/tobacco. Accessed March 13, 2019.

5. Nagelhout GE, Willemsen MC, de Vries H. The population impact of smoke-free workplace and 
hospitality industry legislation on smoking behaviour. Findings from a national population survey. 
Addiction 2011;106:816–23. [PubMed: 21182553] 

6. Vemer P, Rutten-van Molken MP, Kaper J, Hoogenveen RT, van Schayck CP, Feenstra TL. If you try 
to stop smoking, should we pay for it? The cost-utility of reimbursing smoking cessation support in 
the Netherlands. Addiction 2010;105:1088–97. [PubMed: 20659063] 

7. Sorensen G, Lando H, Pechacek TF. Promoting smoking cessation at the workplace: Results of a 
randomized controlled intervention study. J Occup Environ Med 1993;35:121–126.

8. McCoy K, Stinson K, Scott K, Tenney L, Newman LS. Health promotion in small business: A 
systematic review of factors influencing adoption and effectiveness of worksite wellness programs. J 
Occup Environ Med 2014;56:579–87. [PubMed: 24905421] 

9. Harris JR, Huang Y, Hannon PA, Williams B. Low-socioeconomic status workers: Their health risks 
and how to reach them. J Occup Environ Med 2011;53:132–8. [PubMed: 21270663] 

10. Fagan P, Moolchan ET, Lawrence D, Fernander A, Ponder PK. Identifying health disparities across 
the tobacco continuum. Addiction 2007;102 Suppl 2:5–29.

11. Ham DC, Przybeck T, Strickland JR, Luke DA, Bierut LJ, Evanoff BA. Occupation and workplace 
policies predict smoking behaviors: Analysis of national data from the current population survey. J 
Occup Environ Med 2011;53:1337–45. [PubMed: 21988795] 

12. Jamal A, Phillips E, Gentzke AS et al. Current cigarette smoking among adults — United States, 
2016. MMWR Morb Mortal Wkly Rep 2018;67:53–59. [PubMed: 29346338] 

13. Syamlal G, Mazurek JM, Hendricks SA, Jamal A. Cigarette smoking trends among U.S. working 
adult by industry and occupation: Findings from the 2004–2012 National Health Interview Survey. 
Nicotine Tob Res 2015;17:599–606. [PubMed: 25239956] 

Kava et al. Page 8

J Occup Environ Med. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/fast_facts/index.htm
https://www.thecommunityguide.org/topic/tobacco
https://www.thecommunityguide.org/topic/tobacco


14. Hunt MK, Hennrikus D, Brosseau LM et al. Characteristics of employees of small manufacturing 
businesses by occupation: Informing evidence-based intervention planning. J Occup Environ Med 
2015;57:1185–91. [PubMed: 26539766] 

15. International Agency for Research on Cancer. IARC monographs on the evaluation of carcinogenic 
risk of chemicals to humans: Personal habits and indoor combustions. Lyon, France: International 
Agency for Research on Cancer, World Health Organization, 2012.

16. Mazurek JM, Syamlal G, King BA, Castellan RM. Smokeless tobacco use among working adults 
— United States, 2005 and 2010. MMWR Morb Mortal Wkly Rep 2014;63:477–482. [PubMed: 
24898164] 

17. Levy DT, Mays D, Boyle RG, Tam J, Chaloupka FJ. The effect of tobacco control policies on US 
smokeless tobacco use: A structured review. Nicotine Tob Res 2017;20:3–11. [PubMed: 
27798090] 

18. Dietz NA, Lee DJ, Fleming LE et al. Trends in smokeless tobacco use in the US workforce: 1987–
2005. Tob Induc Dis 2011;9:6. [PubMed: 21631951] 

19. Glasgow RE, Cummings MK, Hyland A. Relationship of worksite smoking policy to changes in 
employee tobacco use: Findings from COMMIT. Tob Control 1997;6:S44. [PubMed: 9583652] 

20. Hannon PA, Hammerback K, Allen CL et al. HealthLinks randomized controlled trial: Design and 
baseline results. Contemp Clin Trials 2016;48:1–11. [PubMed: 26946121] 

21. Stata statistical software [computer program]. Version 15 College Station, TX: StataCorp LLC; 
2017.

22. U.S. Census Bureau. QuickFacts: King County, Washington 2018 Available at: https://
www.census.gov/quickfacts/fact/table/kingcountywashington,wa/PST045217. Accessed November 
9, 2018.

23. Friend K, Levy DT. Reductions in smoking prevalence and cigarette consumption associated with 
mass-media campaigns. Health Educ Res 2002;17:85–98. [PubMed: 11888047] 

24. Bala MM, Strzeszynski L, Topor-Madry R. Mass media interventions for smoking cessation in 
adults. Cochrane Database Syst Rev 2017;11:CD004704.

25. Durkin S, Brennan E, Wakefield M. Mass media campaigns to promote smoking cessation among 
adults: An integrative review. Tob Control 2012;21:127–38. [PubMed: 22345235] 

26. Severson HH, Andrews JA, Lichtenstein E, Gordon JS, Barckley M, Akers L. A self-help cessation 
program for smokeless tobacco users: Comparison of two interventions. Nicotine Tob Res 
2000;2:363–70. [PubMed: 11197317] 

27. Bauer JE, Hyland A, Li Q, Steger C, Cummings KM. A longitudinal assessment of the impact of 
smoke-free worksite policies on tobacco use. Am J Public Health 2005;95:1024–9. [PubMed: 
15914828] 

28. Zhu SH, Wang JB, Hartman A et al. Quitting cigarettes completely or switching to smokeless 
tobacco: Do US data replicate the Swedish results? Tob Control 2009;18:82–87. [PubMed: 
19168476] 

29. National Conference of State Legislatures. ACA requirements for medium and large employers to 
offer health coverage. 2016 Available at: http://www.ncsl.org/documents/health/
aca_requirements_for_employers.pdf. Accessed October 22, 2018.

30. American Lung Association. Tobacco cessation treatment: What is covered? 2018 Available at: 
https://www.lung.org/our-initiatives/tobacco/cessation-and-prevention/tobacco-cessation-
treatment-what-is-covered.html. Accessed December 17, 2018.

31. McAfee T, Babb S, McNabb S, Fiore MC. Helping smokers quit — opportunities created by the 
Affordable Care Act. N Engl J Med 2015;372:5–7. [PubMed: 25409263] 

32. Glantz SA, Bareham DW. E-cigarettes: Use, effects on smoking, risks, and policy implications. 
Annu Rev Publ Health 2018;39:215–235.

Kava et al. Page 9

J Occup Environ Med. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.census.gov/quickfacts/fact/table/kingcountywashington,wa/PST045217
https://www.census.gov/quickfacts/fact/table/kingcountywashington,wa/PST045217
http://www.ncsl.org/documents/health/aca_requirements_for_employers.pdf
http://www.ncsl.org/documents/health/aca_requirements_for_employers.pdf
https://www.lung.org/our-initiatives/tobacco/cessation-and-prevention/tobacco-cessation-treatment-what-is-covered.html
https://www.lung.org/our-initiatives/tobacco/cessation-and-prevention/tobacco-cessation-treatment-what-is-covered.html


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kava et al. Page 10

Table 1.

Baseline descriptive statistics

Variable n % Mean SD

Worksite (n=63)

Study arm

 HealthLinks 22 34.92% — —

 HealthLinks+ 21 33.33% — —

 Delayed control 20 31.75% — —

Company size

 <50 employees 24 38.10% — —

 50+ employees 39 61.90% — —

Company industry

 Healthcare & social assistance/educational services 37 58.73% — —

 Other 26 41.27% — —

Annual turnover rate — — 17.90 15.95

Percent full-time employees — — 75.13 23.19

Offers health insurance 61 96.83% — —

Employee (n=2,679)

Age (years) — — 40.44 12.84

Female (vs. male) 1,789 67.92% — —

Some college or more (vs. high school graduate or less) 2,284 86.94% — —

Hispanic or Latino 258 10.20% — —

Race

 White 1,564 64.02% — —

 Black or African American 194 7.94% — —

 Asian 412 16.86% — —

 Multiracial 127 5.20% — —

 Other 146 5.98% — —

Annual household income

 Less than $25,000 429 16.82% — —

 $25,000–$49,999 780 30.58% — —

 $50,000–$74,999 452 17.72% — —

 $75,000 or more 890 34.89% — —

SD = Standard deviation.
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Table 2.

Change in worksite tobacco evidence-based practice implementation over time (n=63)

Tobacco practice

Baseline 15 months 24 months

P-valuesMean (SD)

Policy 0.69 (0.24) 0.80 (0.21) 0.82 (0.21) <0.001***

Program 0.39 (0.45) 0.61 (0.46) 0.64 (0.44) <0.001***

Communication 0.04 (0.11) 0.13 (0.22) 0.11 (0.21) <0.001***

SD = Standard deviation.

We used generalized estimating equations (GEE) to calculate P-values.

*
p<0.05.

***
p<0.01.

***
p<0.001.
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Table 3.

Change in employee tobacco outcomes over time

Tobacco outcome

Baseline
n=2,679

15 months
n=2,613

24 months
n=2,328

P-valuesn (%)

Smoking status

 Current smoker 315 (11.98%) 273 (10.68%) 250 (10.92%)
0.286

 Non-smoker 2,314 (88.02%) 2,284 (89.32%) 2,040 (89.08%)

Made quit attempt in past six months
1

 Yes 176 (55.87%) 145 (53.31%) 142 (57.03%)
0.678

 No 139 (44.13%) 127 (46.69%) 107 (42.97%)

SLT user

 Yes 47 (1.81%) 59 (2.33%) 44 (1.95%)
0.392

 No 2,548 (98.19%) 2,469 (97.67%) 2,216 (98.05%)

“My worksite supports me in trying to quit using tobacco.”

 Strongly agree or agree 97 (32.55%) 102 (38.35%) 86 (35.54%)
0.355

 Neutral, disagree, strongly disagree 201 (67.45%) 164 (61.65%) 156 (64.46%)

1
Reported for current smokers only.

We used chi-square tests to calculate P-values.

*
p<0.05.

***
p<0.01.

***
p<0.001.
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Table 4.

Multivariable analysis: Worksite tobacco evidence-based practice implementation

Dependent variable

Smoking status
n=6,333

SLT use
n=6,257

Quit attempt
n=721

Cessation support
n=689

Best practice OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Policy 0.79 0.41, 1.52 3.19 1.12, 9.13 1.60 0.74, 3.48 2.72 0.92, 8.03

Program 0.76 0.57, 1.01 1.84 1.10, 3.07 1.13 0.84, 1.52 1.41 0.90, 2.21

Communication 0.87 0.48, 1.55 1.59 0.87, 2.88 1.49 0.90, 2.45 3.15 1.14, 8.71

Table contains the results from 12 regression models (four models for each of the three evidence-based practices). All models adjusted for 
intervention arm, company size, company industry, age, gender, education, ethnicity, race, and annual household income.

Significant coefficients (p<0.05) are highlighted in bold.

SLT = Smokeless tobacco; OR = Odds ratio; CI = Confidence interval.
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